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(54) Decorated key top and manufacturing method thereof 



(57) A decorated key top presenting light transmit- 
ting iris gloss and good appearance giving a feeling of 
high quality, that can be produced at low cost through a 
continuous production process in which a liquid crystal- 
line organic polymer layer (4) preferably of cholesteric 



Fig. 3 



orientated liquid crystalline organic polymer is formed 
on the key top (10) surface and/or back, and methods 
for manufacturing such a decorated key top. 
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Description 

[0001] The present invention concerns a decorated key top of beautiful appearance giving a feeling of high quality 
that can be manufactured at low lost, such as push button, used for cellular phone, portable information terminal, 

5 remote control for various home electric appliances, card remote control and various keyboards. 

[0002] As method for decorating with metallic gloss or pearl gloss the key top portion such as a push button, used 
for conventional cellular phone, portable information terminal, remote control for various home electric appliances, card 
remote control and various keyboards or the like, a molding method by blending resin or rubber composing the key top 
with metal powder or pearl pigment, a screen printing or spraying method of paint containing metal powder or pearl pig- 

10 ment, a metal film deposition method of aluminum, chrome, or the like by evaporation of metal plating, are known. 

[0003] Moreover, recently, a key top of beautiful appearance giving a feeling of high quality, having light transparent 
iris gloss is strongly demanded. 

[0004] However, the molding method by blending resin or rubber composing the key top with metal powder or pearl 
pigment produces a striped pattern or uneven color tone due to powder segregation, as it is difficult to disperse powder 
is uniformly, can not obtain an uniform gloss of good feel of material, causing problems from aesthetic point of view. 

[0005] Also, the printing or spraying method of paint containing metal powder or pearl pigment could not obtain a 
decorated key top having an even iris gloss of good feel of material. 

[0006] Further, a key top wherein aluminum or chrome or other metal film is deposited by evaporation or metal plat- 
ing presents an even metallic gloss, but is deprived of iris gloss. 

20 [0007] On the other hand, methods by the Applicant, described in Japanese Patent Laid-Open HEI 1 0-289633 and 
Japanese Patent Laid-Open HEI 11-176273, allow to obtain a decorated key top reflecting selectively light of a partic- 
ular frequency and having an iris gloss, by laminating, in any film thickness, films of inorganic matter such as titan oxide, 
but they were inappropriate for mass production because of batch film deposition operation taking much processing 
time. Moreover, film deposition requires complicate jigs and provokes other problems. Further, as these methods use 

25 inorganic matter, compounding with the key top made of organic polymer material, often required various adulteration 
treatments, increasing labor and cost 

[0008] The present invention led to obtain a decorated key top having a selective reflection wavelength band in the 
visible light, presenting light transmitting iris gloss and beautiful appearance giving a feeling of high quality, that can be 
produced at low cost, by proving the key top surface and/or back with cholesteric orientation liquid crystalline organic 
30 polymer layer, to solve said problem. 

[0009] The selection of liquid crystalline organic polymer layer wherein the reflective wavelength is visible light, vio- 
let, blue, green, yellow, red or other color tones can be obtained, and reflected light reinforcing wavelength allows to 
control the color tone. 

[001 0] Namely, it is a decorated key top, wherein a liquid crystalline organic polymer layer having a selective reflec- 

35 tion wavelength band in the visible light is formed on the key top surface and/or back. 

[0011] Moreover, it is a decorated key top, wherein a liquid crystalline organic polymer layer having a selective 
reflection wavelength band in the visible light is formed, through a plastic film, on the key top surface and/or back. 
[0012] Further, it is a decorated key top, wherein the liquid crystalline organic polymer layer is composed of chol- 
esteric orientation liquid crystalline organic polymer. Moreover, it is a manufacturing method of decorated key top, 

40 wherein a liquid crystalline organic polymer layer having a selective reflection wavelength band in the visible light is 
formed on the surface and/or back of a key top molded by a die, or on the surface of a key top formed by dripping liquid 
resin on a base of polymer material, reacting and hardening the same, through application of crystalline organic poly- 
mer and then cholesteric orientation. 

[001 3] Further, it is a manufacturing method of decorated key top, wherein a liquid crystalline organic polymer layer 
45 having a selective reflection wavelength band in the visible light is formed on the surface and/or back of a key top 

molded by a die, or on the surface of a key top formed by dripping liquid resin on a base of polymer material, reacting 

and hardening the same, by gluing a plastic film having cholesteric orientated crystalline organic polymer layer. 

[0014] Further, it is a manufacturing method of decorated key top, wherein a liquid crystalline organic polymer layer 

having a selective reflection wavelength band in the visible light is formed on the surface and/or back of a key top 
so molded by a die, or on the surface of a key top formed by dripping liquid resin on a base of polymer material, reacting 

and hardening the same, by placing a heat transfer sheet having cholesteric orientated crystalline organic polymer 

layer, and transferring the same by heat and pressure. 

[0015] As liquid crystalline organic polymer of the present invention, all those are crystal state at and beyond the 
glass transition point and glass state at and below the glass transition point can be used, and for example, backbone 
55 type liquid crystalline organic polymers such as polyester, polyamide, polyester amid, polycarbonate, polyester imide, 
polyether, polythiol or the like, polyacrylate base, poiymethaacrylate base, polysiloxane base or polymalonate base 
side-chain type liquid crystalline organic, polymers, rod form stiff backbone type liquid crystalline organic polymers such 
as synthetic polypeptide, cellulose derivatives, polyisocyanate or the like, and their composite liquid crystalline organic 
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polymers can be used. 

[0016] Liquid crystalline organic polymer layer is required to be orientated in order to present an iris gloss and such 
onentation includes smect.c orientation, nematic orientation, cholesteric orientation, discotheque orientation but chol- 
estenc onentation and discotheque orientation are preferable, and from the viewpoint of color, gloss, handling or the 
like, cholesteric orientation is most preferable. 

[0017] Now, the present invention will be described more in detail. 

[0018] The liquid crystalline organic polymer layer of the present invention is preferably a multi-layer structure 
wherein layers of mono-domain having anisotropy in the molecular orientation are superposed continuously in a helical 
form. The central wavelength of light selectively reflected by the obtained decorated key top depends on the film thick- 
ness of a single layer. The film thickness of a single layer is preferably 50nm~300nm, and further, considering the opti- 
cal selective reflection at the specific wavelength, the number of layers is preferably 5 to 50, and the total thickness is 
preferably 250nm~15000nm. If the total thickness is less than 250nm, the iris gloss becomes pale, and if it exceeds 
15000nm, the translucency decreases disadvantageous^. 

[001 9] In practice, though it is subjected to the nature, refractive index, shape of polymer material used for the key 
top and to the material, refractive index, color tone or the like of liquid crystal polymer, a total thickness range of 
500nm~5000nm presents a high optical selective reflection at the specific wavelength, and a beautiful key top present- 
ing ins gloss, mainly in red, yellow, blue or violet that could not be obtained conventionally can be obtained 
[0020] In addition, in order to recognize characters and symbols printed under the liquid crystalline organic polymer 
layer, it is undesirable that the total light beam transmissibility of the liquid crystalline organic polymer layer be less 70 
% because the translucency becomes insufficient, The preferable total light beam transmissibility is equal or superior 
to 75 /o. and more preferably, equal or superior to 80 %. Note that the total light beam transmissibility used for the 
present invention is a value based on JIS (Japanese Industrial Standard) K7105. 

[0021 ] The cholesteric orientation liquid crystalline organic polymer layer having its selective reflection wavelength 
band in the visible light can be prepared by known methods (1) to (4) described below. Especially, liquid crystalline 
organic polymer layer having its selective reflection wavelength band in the visible light obtained by the methods (2) or 
(3) have a beautiful appearance, a good productivity and are, therefore, preferable. 

(1) Method wherein low molecular liquid crystal is. and then reticulated by optical reaction or thermal reaction or 
the like to fix the orientation. 

(2) Method wherein side-chain type or backbone type thermotropic polymer liquid crystal is cholesteric orientated 
in liquid crystal state, and then cooled to a temperature equal or inferior to the liquid transition point to fix the ori- 
entation state. 

(3) Method wherein side-chain type or backbone type lyotropic polymer liquid crystal is cholesteric orientated in liq- 
uid crystal state, and then the orientation state is fixed by progressively removing medium 

(4) Cholesteric orientation liquid crystalline organic polymer obtained by the method (1 ) to (3) is ground to fine pow- 
der, blended with painting resin or printing ink or the like, to paint or print the same. 

[0022] In order to form a liquid crystalline organic polymer layer on the recto/verso of a key top, liquid crystalline 
organic polymer is applied directly over the key top, or after having disposed base coat layer and exerting rubbing treat- 
ment or the like overthe surface thereof, the cholesteric orientation structure is formed, and fixed without damaging the 
poTyme'teyer ^ ™ S ^ ° btain & deCOrated !"* to P P rovided with crystalline organic 

[0023] On the other hand, in order to form a liquid crystalline organic polymer layer on a plastic film, the orientation 
unction is afforded to the plastic film by rubbing treatment or the like, liquid crystalline organic polymer is applied and 
then the cholestenc orientation structure is formed, and fixed without damaging the orientation in the liquid crystal state 
This allows to obtain a decorated key top provided with liquid crystalline organic polymer layer, and thus a film wherein 
a cholestenc orientation liquid crystalline organic polymer layer is formed is prepared. A decorated key top provided 
with a liquid crystalline organic polymer layer is obtained by gluing this film to the key top 

[0024] Additionally, in order to form a liquid crystalline organic polymer layer on a heat transfer film, the orientation 
unction .s afforded by rubb.ng treatment or the like to a thin plastic film on which a detachment layer is provided and 
further a protect.ve layer is provide to smooth the surface thereof, liquid crystalline organic polymer is applied to this 
film and then the cholestenc orientation structure is formed, and fixed without damaging the orientation in the liquid 
crystal state to form a cholestenc orientation liquid crystalline organic polymer layer, and further, a hot melt adhesive 
layer is applied thereto, to prepare a heat transfer sheet, of liquid crystalline organic polymer layer. This heat transfer 

tT^nT f SU h f " ^ ° r baCK ° f the ke/ t0P> and transferred ^ appVing heat and pressure by a known 

heat transfer method to obtain a decorated key top provided with liquid crystalline organic polymer layer. Here, a pro- 
tective layer may be disposed between the liquid crystalline organic polymer and the hot melt adhesive layer in order to 
protect the liquid crystalline organic polymer layer. 
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[0025] Concerning the method to afford the key top or film of the present invention with orientation function, in addi- 
tion to the rubbing treatment, the orientation function can be afforded by using a known film or by rubbing directly in one 
direction with a piece of cloth. As for the method to apply liquid crystalline organic polymer, screen printing, tampon 
printing, photogravure, flexography, or other printing methods, or application, dipping, potting or the like may be used 
without special restriction. 

[0026] Further, different reflective color tone points can be formed by varying selectively reflecting light wavelength 
through the orientation treatment under the different cooling conditions by scanning a desired point of the liquid crystal- 
line organic polymer layer with YAG laser beam and heat melting the liquid crystalline organic polymer layer of that 
point, or a color tone wherein the specific wavelength selective reflectivity is partially or totally cancelled can be 
obtained, by changing an an-isotropic layer of the oriented liquid crystal to a isotropic layer through the high power YAG 
laser beam scanning. Similarly, portions of any form such as characters, symbols or the like without cholestlc reflective 
color, by burning and removing a desired points through the high power YAG laser beam scanning. The material of the 
key top of the present invention includes all key tops made of resin of rubber elastic element 

[0027] Though the composition, nature, elasticity or color tone of resins used for the key top are not specially spec- 
ified, it is preferable that their translucency is good, and more particularly, poly methyl methacrylate, polycarbonate, sil- 
icone resin, amorphous polyester, PVC, polystyrene, poiyacrylate, amorphous polyolefin, pplymethylpentene, 
amorphous nylon, polyurethane, ester base thermoplastic elastomer, styrene base thermoplastic elastomer, nylon base 
thermoplastic elastomer are preferable. 

[0028] Moreover, polyethylene, polypropylene, ABS resin, PET, PBT or other crystalline polyesters, crystalline 
nylon, polyphenylene ether, polyacetal, polysurfone, polyether sulfone, polyphenylene sulfide, polyimide, polyether, 
polyketone, polyether ketone, polyether ether ketone, polyether nitrile, polyether imide, crystal liquid polymer, fluorine 
resin or other semitrans parent of slightly colored resins are also accepted. In addition, silicone resin, epoxy resin, phe- 
nol resin, unsaturated polyester, diallyl phthaiate, acrylic base resin, urethane resin or other publicly known thermoset- 
ting, photosetting, hygrosetting liquid resins can also be used. 

[0029] Using these resins, the key top of the present invention is composed of a mechanical mold key top, or a key 
top whose surface is integrated with a resin film, or a key top hardened by dripping and reacting liquid resin, or the like. 
[0030] The key top made of resin of the present invention may have a push-button structure by attaching by means 
of glue or double-coated tape to a key pad including an operation section and a non-operation section formed from syn- 
thetic rubbers such as silicone rubber or ethylenepropylene base rubber, that are rubber like elastic element, or ther- 
30 moplastic elastomers. 

[0031] Further, the key top made of rubber like elastic element of the present invention, is a key top formed of syn- 
thetic rubber or thermoplastic elastomer. Though the composition, nature, elasticity or color tone of rubber like element 
used for the key top are not specially specified, it is preferable that their translucency is good, and, for instance, syn- 
thetic rubbers include silicone rubber, ethylene propylene base rubber, urethane rubber or the like, while thermoplastic 
35 elastomers include styrene base, olefin base, urethane base, ester base and PVC base elastomers. 

[0032] Besides, the present invention allows to stabilize physically and chemically the liquid crystalline organic pol- 
ymer layer, by forming on the liquid crystalline organic polymer layer on the key top, a polymer protective layer of 5 
u.m-60 jim in thickness, by laminating and hardening non hardened liquid resin. 

[0033] Though the nature, application and hardening method of liquid resin are not specified, a polymer protective 
40 layer of 5 um~60 u.m can be formed, by using thermosetting type, photosetting type or hygrosetting type acrylic base, 
urethane base, silicone base, epoxy base, ester base or other monomer or origomer, and laminating and hardening by 
application, various printing, potting or other method. If the film thickness is less than 5 ujti, the mechanical character- 
istics of the polymer protective layer is weak and unable to protect sufficiently, and, on the other hand, if it is superior to 
60 u.rn, the clearness of the iris gloss is weakened, deteriorating its beautiful appearance. More preferably, the thickness 
45 of the polymer protective film is in the range of 1 0 urn- 40 urn In addition, a plurality of polymer protective films can be 
laminated. 

[0034] This polymer protective layer may be colorless and transparent, the use of those colored in red, blue or yel- 
low and translucent can further creates the color tone variation of the liquid crystalline organic polymer layer. 
[0035] The key top manufacturing method of the present invention includes key tops formed by filling a cavity using 

so a dies of desired key top shape, with heat melted thermoplastic or liquid non hardened resin by injection molding', com- 
pression molding, transfer molding, rotation molding or the like and hardening the same, or key tops formed into' a key 
top shape by printing charcter, symbol or the like on a resin film, placing the same in a mold cavity, and injecting heat 
melted resin into the cavity, or key tops molded by applying non hardened liquid resin on a key pad made of rubber like 
elastic element, or on a polyester, polyamid, polyurethane or other films or a substrate made of sheet polymer material 

55 and hardening. 

[0036] As for the method to apply a liquid resin, potting system, dispenser system, pad printing system or other 
transfer system, dipping system, or the like, without and specification. 
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2*^^ ShOWin9 3 heat tranSf6r Sh6et Wh - ei - ^ canine organic polymer ,ayer of 

Fig. 2 Longitudinal cross-section showing a pushbutton switch having a decorated key top wherein the liquid crys- 
talline organic polymer layer of the Embodiment 1 is heat transferred cr / 5 

5 ment 3 2 LOn9itUdinal Cr ° SS " SeCti ° n Sh0wing a P ushbutt °n switch disposed with a decorated key top of an Embodi- 

ment 4 3 LOn9itUdinaI Cr ° SS " SeCti0n Showing a P ushbu «on switch disposed with a decorated key top of an Embodi- 
m i ent 5 4 LOn9rtUdina, Cr0SS " SeCti0n ShOWing 3 P ushbu ^n switch disposed with a decorated key top of an Embodi- 

Fig. 6 Longitudinal cross-section showing a decorated key top of an Embodiment 5 
Fig. 7 Longitudinal cross-section showing a decorated key top of an Embodiment 6. 
Fig. 8 Longitudinal cross-section showing a decorated key top of an Embodiment 7 
Fig. 9 Optical spectrum of the Embodiment 1 and Embodiments. 
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[0037] Now, the present invention will be described more in detail referring to Embodiments and Comparative 
Example; however, the present invention is not limited by the following Embodiments. comparative 

Embodiment 1 

[0038] Fig. 1 is a longitudinal cross-section showing a heat transfer sheet wherein a liquid crystalline organic poly- 
mer layer of an Embodiment 1 is formed. ' organic poiy 

[0039] A peel ply 2 is formed on a PET film 1 of 20 nm in thickness by photogravure roll printing silicone mold- 
release ,nk 0 5 urn ttick, and then acrylic paint is applied to form a protective layer 3. R^iSn?SSi^ 
exerted onto the surface of this protective layer. 8wt% tetrachloroethane solution of liquid cnWrtTSSS^r 
base polymer mherent viscosity 0. 1 2, Tg=75°C) ; blended composHJon shown by the formula 2 prep3o This soT 

^JSS^Tk P T r° T rUbbin9 treatSd pr ° teCtiVe layer surface ' *ied. then hiat SEE Tsoi 

0 am and then fixed by coolmg for cholesteric orientation, to obtain a liquid crystalline organic polymer layer 4 of 2 urn 
.r , th,ckness, reflects green light. Further, acrylic base paint is applied to form a protective Ler7 then a hot meTt 
adhesive layer 6 is formed to obtain a heat transfer sheet 7 having a liquid crystalline organic polymer layer Th optfca 
spectrum m the v,s,ble range of the heat transfer sheet obtained by this Embodiment is'show'n in Fig Tby [he brS 



Formula 1 



c 1 

C 1 



8 6 % 



"[c-<gWO>-= ^-f 0 = H.i„C„.C„,o} 



1 6% 
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^ .= k I?" V cr ° ss - sectlon showin 3 a Pushbutton switch having a decorated key top made of translucent resin 
rnni , Emb f ' ment ' and a method *> r "eat transferring the liquid crystalline organic polymer layer tranS ' UCent r6S ' n 
[0041] A key pad 8 comprises a non-operation section 8a and an operation section 8b formed from transient sil 
.cone rubber, and a top surface provided with predetermined character symbol print layer 9 made b^Se Sin! 

IZ ,rradl !l ed ^ Sh0rt wave,en 9t h ultravi °'* rays, treated with silane coupling agent and the acrlfc 

base UV setting res.n is dripped and set by UV irradiation, to obtain a push-button switch havina a kev ton n l hT! 

Te^zTTr?; Th i pu r- button is ,ixed to a fixina jig 1 1 and ^ ssss? ?i z% 2 

be opposed. Th,s heat transfer sheet 7 is compressed 2 sec. by a key top shaped stamp made of silicone rubber 12 



3NSDOCID: <EP 1081728A2J > 



5 



EP 1 081 728 A2 



heated to 1 1 0°C for transferring the liquid crystalline organic polymer layer 4 and obtaining a decorated key top. As thus 
obtained decorated key top is translucent, the character symbol print section under the key top can be viewed and it has 
an iris gloss reflecting in green and presenting a beautiful appearance. 

5 Embodiment 2 

[0042] Fig. 3 shows a cross-section of a pushbutton switch provided with a decorated key top of this Embodiment. 
[0043] UV setting type acrylic base painting (H02777U Fujikura Kasei Co., Ltd.) is applied to the push-button hav- 
ing the decorated key top having the iris color by the liquid crystalline organic polymer layer prepared in the Embodi- 
w ment 1 , dried and set for laminating a polymer protective layer 13 of 15 urn in film thickness. This polymer protective 
layer allowed to protect and stabilize physically and chemically the transferred liquid crystalline organic polymer layer. 

Embodiment 3 

is [0044] Rg. 4 shows a cross-section of a pushbutton switch provided with a decorated key top of this Embodiment. 
[0045] The non-operation section 8a and the operation section 8b of the key pad 8 are formed from transparent sil- 
icone rubber as in the Embodiment 1. The key top 13 is injection molded with polycarbonate resin (Panlite L1225L, Tei- 
jin Kasei Co., Ltd.). The back of this key top is provided with a character symbol print layer 9 made by screen printing, 
and then a cholesteric orientation film 15 (TS-9087-02 Nippon Oil Chemical Co., Ltd.) is glued with UV setting glue to 

20 form a liquid crystalline organic polymer layer. The key top provided with this liquid crystalline organic polymer layer is 
put on said key pad 8 using adhesive 1 6, to obtain a push-button provided with a decorated key top, excellent in char- 
acter and symbol recognition and presenting an iris gloss reflecting in red. 

[0046] The optical spectrum in the visible range of the one wherein a cholesteric orientation film (TS-9087-02 Nip- 
pon Oil Chemical Co., Ltd.) is glued with adhesive onto a polycarbonate plate is shown in Rg. 9 by the solid line. 

25 

Embodiment 4 

[0047] Rg. 5 is a longitudinal cross-section showing a pushbutton switch having a decorated key top of this Embod- 
iment. 

30 [0048] A key top 14 of polycarbonate resin is injection molded, and further, rubbing treatment is exerted onto the 
back of this key top, then 25wt%N-methyl-pirrolidone solution of optical active liquid crystalline organic polymer (base 
polymer inherent viscosity 0.12, Tg=75°C) expressed by the formula (2) is applied by screen printing , dried and then 
heat treated at 190°C for 30 min and then fixed by cooling for choloresteric orientation, to obtain a liquid crystalline 
organic polymer layer 4 of 6 jim in thickness, reflecting dark red light. Further, outline character print layer 9 is proved 

35 by screen printing, and adhesive 1 6 is applied to this character print layer, a key pad 8 formed with translucent silicone 
rubber is glued, to obtain a decorated key top, presenting an iris color reflecting in dark red. 

[0049] As thus obtained decorated key top is translucent, the character symbol print section under the key top can 
be recognized. 



Formula 2 
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Embodiment 5 



[0050] Fig. 6 is a cross-section of the decorated key top of this Embodiment. 

[0051 ] The surface of an alloy film 1 7 (Beihol made by Bayer) of polycarbonate and polybutylene terephthalate 1 00 
r 1 ' f COr ° na alterna,ed ' and a character symbol print layer 9 is provided by screen printing. The deformation of 
the ind.cat.on section is restricted by urethane ink on this print layer, and a protective layer 18 is printed serving at the 
same time, to improve the adhesion during the integral formation. This film 1 7 is drawn by a compression molding dies 
to deform .t into a predetermined key top shape. This drawn film is pinched by an injection molding machine and poly- 
carbonate resin 1 9 is injection molded to obtain a key top integrally formed with the film 

w [0052] The heat transfer sheet 7 having a liquid crystalline organic polymer layer 4 prepared as in the Embodiment 
1 is deposed opposite to thus obtained top surface, compressed 2 sec by a key top shaped stamp made of silicone rub- 
ber 1 2 heated to 110«C for transferring the liquid crystalline organic polymer layer 4, and further UV setting type acrylic 
base painting (H02777U Fujikura Kasei Co., Ltd.) is app.ied. dried and set for laminating a polymer protective ,ayeM3 
of 1 5 ,xm ,n , film th.ckness, to obtain a decorated key top, excellent in character and symbol recognition, presenting an 

15 ins color reflecting in green. y 

Sii„ h M0 Tm P 0| y mer ,P rotective la V er all °wed to protect and stabilize physically and chemically the trans- 
ferred liquid crystalline organic polymer layer J 

Embodiment 6 

[0054] Fig. 7 shows a cross-section of a decorated key top of this Embodiment 

f,°r! 5 th- ., ■ Thesurfa f ofa " all °y filr " 17 (Beihol made by Bayer) of polycarbonate and polybutylene terephthalate 100 
um thick, is corona alternated, and a character symbol print layer 9 is provided by screen printing. The deformation of 

same STS "i!" - ? * * Urethan8 0 " print and 3 pr0tective 18 is 5"** serving, at the 

fo dir; t0 ; mpr0Ve , tha adhe * IOn dunn9 the inte 9 ral formation - This 1 7 is drawn by a compression mokflng dies 
J ™IZ rlT a P . redete " n,ned f top sha P e - ™ a drawn film is pinched by an injection molding machine and poly- 
carbonate resin 1 9 is injection molded to obtain a key top integrally formed with the film 

[0056] The heat transfer sheet 7 having a liquid crystalline organic polymer layer 4 prepared as in the Embodiment 

I* T^L°^rV h T ° b ! ained ^ ? UrfaCe ' com P rcssed 2 *V a top shapWstamp made iSSZ2 
I u transferrmg the liquid crystalline organic polymer layer 4, to obtain a key top 

™.t nLw , t n" ' red P ° in , tS ° f ' iqUid cr y sta,line or 9 anic P ol V mer ' a yer are scanned by YAG laser beam to heat 
melt liquid crystalline organic polymer layer of these points for varying selectively scattered light wavelength, and points 
presenting an ins reflecting in light yellow are formed. aui.anupoinis 

E3 . fUrther ", UV Settin9 tyPe aCryliC baSS Painting ( H ° 2777U Kasei Co., Ltd.) is applied, dried and 

chaSrj I? ^ ^ P , 0, y mer P. rotective 13 of IS um in film thickness, to obtain a decorated key top. excellent in 
character and symbol recognrt.on, presenting an iris color reflecting in green or partially in light yellow. This polymer pro- 
tective .ayer allowed to protect and stabilize physica.ly and chemically the transferred liquid crystalline organicTolymer 

to Embodiment 7 

Fig. 8 shows a cross-section of a decorated key top of this Embodiment. 
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[0059] A key top 20 having a non-operation section 20a and an operation section 20b are formed from transparent 

I intent Tf 2 T° SUrf3Ce ° f tWS Pr0teCt ' Ve layer 8wt% tetrachloroethane solution of liquid crystal 
77^ 7 (base po * mer inherent visc °**y 0-12. Tg=75°C), blended composition shown by the formute T) 

min Z th ft - ".T Print6d ° nt0 mbbing treat6d SUrfaCe " dried - the " heat treated at 150<>C for 0* 
m n and her fixed by cooling for cholesteric orientation, to obtain a liquid crystalline organic polymer layer 4 of 2 urn in 
thickness, reflecting green light. Further, acrylic base paint (HQ2777U. Fujikura Kasei Co.. Ltd ) is applied for laminating 

reclToT T T 13> 15 m , " thiCkneSS " t0 ° btain 3 deCOrated ke V top ' exce " a ^ charactiaTa TsyrnS 
recogn, on and presenting an ins color reflecting in green. This polymer protective layer allowed to protect and stabilize 
phys.cally and chemically the transferred liquid crystalline organic polymer layer. 



55 Comparative Example 1 



[0060] A peel ply is formed on a PET film 1 of 20 urn in thickness by applying silicone mold-release ink 0.5 urn thick 
and then acrylic paint ,s applied and dried to form a protective layer. A part of this protective layer is cut with y!S laser 
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to make a decorated layer to obtain hologram decoration effect. Thereon, an inorganic thin film layer of 800nm thick is 
formed from aluminum of 10% in total light transmissibility by vapor deposition method. Further, acrylic base hot melt 
adhesive is printed and formed. This heat transfer sheet is heat transferred on the surface of a key top made of trans- 
parent acrylic resin, but the key top of the obtained push-button is less translucent and deprived of iris gloss. 

Comparative Example 2 

[0061] A peel ply is formed on a PET film 1 of 20 ujti in thickness by applying silicone mold-release ink 0.5 urn thick, 
and then acrylic paint is applied and dried to form a protective layer. Thereon, an inorganic thin film layer of 800nm thick 
is formed from aluminum of 1 0% in total light transmissibility by vapor deposition method. Further, acrylic base hot melt 
adhesive is printed and formed. This heat transfer sheet is heat transferred on the surface of a key top made of trans- 
parent acrylic resin, but the key top of the obtained push-button is less translucent and deprived of iris gloss. 
[0062] The present invention allows to obtain a decorated key top having a selective reflection wavelength band in 
the visible light, presenting light transmitting iris gloss and beautiful appearance giving a feeling of high quality, wherein, 
the color tone can be controlled by frequencies reinforcing each other by reflected light, that can be produced at low 
cost through a continuous production process, by proving the key top surface and/or back with cholesteric orientation 
liquid crystalline organic polymer layer, and that could not be obtained by painting, printing ink, or metal plating, vapor 
deposition or the like. 

[0063] Besides, as the obtained key top is translucent, character and symbol print section or back light disposed in 
the under layer can be viewed well. 

Claims 

1 . A decorated key top, wherein a liquid crystalline organic polymer layer (4) having a selective reflection wavelength 
band in the visible light is formed on the key top (10) surface and/or back. 

2. The decorated key top of claim 1 , wherein a liquid crystalline organic polymer layer (4) having a selective reflection 
wavelength band in the visible light is formed, through a plastic film (1), on the key top (10) surface and/or back. 

3. The decorated key top of claim 1 or 2, wherein the liquid crystalline organic polymer layer (4) is composed of chol- 
esteric orientation liquid crystalline organic polymer. 

4. A manufacturing method of decorated key top, wherein a liquid crystalline organic polymer layer (4) having a selec- 
tive reflection wavelength band in the visible light is formed on the surface and/or back of a key top (14) molded by 
a die, or on the surface of a key top formed by dripping liquid resin on a base of polymer material, reacting and hard- 
ening the same, through application of crystalline organic polymer and then cholesteric orientation. 

5. A manufacturing method of decorated key top, wherein a liquid crystalline organic polymer layer (4) having a selec- 
tive reflection wavelength band in the visible light is formed on the surface and/or back of a key top (14) molded by 
a die, or on the surface of a key top formed by dripping liquid resin on a base of polymer material, reacting and hard- 
ening the same, by gluing a plastic film (17) having cholesteric orientated crystalline organic polymer layer. 

6. A manufacturing method of decorated key top, wherein a liquid crystalline organic polymer layer (4) having a selec- 
tive reflection wavelength band in the visible light is formed on the surface and/or back of a key top (14) molded by 
a die, or on the surface of a key top formed by dripping liquid resin on a base of polymer material, reacting and hard- 
ening the same, by placing a heat transfer sheet (7) having cholesteric orientated crystalline organic polymer layer, 
and transferring the same by heat and pressure. 
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Fig. 5 
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